As we have indicated in past summaries, data indicating reduced oil spillage, both in terms of volume and number of incidents, are probably equivocal in terms of indicating any general downward trend in oil spillage, as shown in both Figures 1 and 2. 
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Annual number of spills
Greater than 10 million gallons >1 million, up to and including 10 million >0.1 million, up to and including 1 million 10,000-100,000 gallons each Figure 1 and Table 1 illustrate each year's total volume broken down into segments representing the annual contribution of each spill size category. Policymakers and the oil transport industry would like to speculate that the apparent downward trend in oil spillage, particularly since a peak in 1991 (due mainly to the catastrophic incidents in the Persian Gulf that year) is indicative of the success of spill prevention efforts. While recognizing that such efforts may have had a positive effect in reducing the number and size of oil spills, we should view the data with some caution.
The number of spills have fluctuated widely every year since 1978 and even going back as far as 1960. Viewed over a longer time frame it appears that the current downward trend may be part of a temporary downward fluctuation that is part of erratic cycling over the long term. However, with a few more years of data to examine, a truly significant downward trend might become apparent in retrospect. The amount of oil spilled has fluctuated even more widely due to the fact that any one or two catastrophic incidents greatly increase the total amount of spillage for that particular year.
Influence of very large spills
In any one year, one or more very large spills (over 10 million gallons or over 34,000 tonnes) can dramatically skew the data, while the actual number of incidents often does not change significantly. Every year since 1991 there has been at least one catastrophic incident of these proportions with the exception of 1995 and 1997.
The volume (and tonnage) figures are, of course, important to consider when viewing the data from the perspective of the amount of oil that entered the environment, causing damage to natural resources and requiring cleanup and removal. Small fluctuations in the number of these very large spills can have a highly significant impact on the amount of oil spilled in a single year.
Although the annual volume of all the spills in the smallest range of spill size depicted in Figure 2 --10,000-100,000 gallons (34-340 tonnes) each --appears insignificant when stacked against the volume contributions from the larger categories, the incidence of spills in this group is consistently the highest out of the four categories shown.
As is typical of frequency distributions and as Figure 2 suggests, the annual number of spills in a given size range increases in the smaller categories, since these events are more likely to occur. A 1991 study by the US Coast Guard (USCG) and the National Oceanic and Atmospheric Administration (NOAA) of oil spills in US coastal waters indicated that oil spills of over 10,000 gallons (34 tonnes) represented only 1.1% of the total number of spills, but represented 87.5% of the volume of spillage.
Applying this model worldwide to the data currently in the International Oil Spill Database for 1997, one could estimate the total spillage amount for 1997 as 55.7 million gallons (189,000 tonnes) in 13,545 incidents. Likewise, according to this model, since 1960, an estimated 4.2 billion gallons (14,127,000 tonnes) of oil has spilled from all sources in an estimated 732,000 incidents. The additional spillage from these smaller events in 1997 is less than the amount in the largest spill during that year --the 8.4 million gallons (28,570 tonnes) that spilled from the tanker Evoikos after a collision in the Singapore strait in October 1997.
The amount spilled annually will continually to be dependent on the number of very large spills. While the frequency of spills of over 10 million gallons (34,000 tonnes) continues at a seemingly regular rate, fluctuating from zero, as in 1995 and 1997, to eight, as in 1978, a yearto-year change from zero or one spill in this category to three or four, or even eight spills of over 10 million gallons (34,000 tonnes), will have a dramatic effect on the annual spillage volume and tonnage.
Number of incidents
From the perspective of evaluating spill prevention efforts and response readiness, the total number of incidents in different size categories, may be more significant than the total volume spilled.
Examining the total number of incidents occurring in a particular region or worldwide is integral to the evaluation of spill prevention efforts. But such an evaluation should also include an analysis of the number of incidents occurring in different size categories. Spill prevention efforts might successfully reduce the number of incidents by reducing the probability that a spill will occur or that a particular situation, such as a grounding, collision, or poor weather, will result in oil spillage. It is important to recognize that these spill prevention efforts, while not always averting accidental spillage, might reduce the amount spilled in a particular incident.
Analysis of the frequency of incidents in different size categories might also provide spill response organizations with valuable insight into the numbers and types of spills that may require response in the future, or the extent to which current response structures handled the number of incidents of different magnitudes that required response in the past. Spill responders are well aware that larger spill incidents require more elaborate response equipment, increased manpower, and more complex strategies.
Different sources
From the perspective of spill response and prevention, spills from different sources-e.g., vessels, pipelines, storage tanks, and trucks-are totally different events. Figure 3 illustrates the amounts of oil spilled by source type. During 1997 spillage from all sources was well below average amounts for each source type. 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 Figure 4 illustrates the annual number of incidents by source type. The darker rectangles toward the bottom of the chart represent vessels (tankers, barges, freighters, container vessels, fishing vessels, and others) and the lighter upper areas represent nonvessel sources (pipelines, storage tanks, rigs, facilities, and land-based transportation modes such as truck or rail). 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 Number of spills Truck/Rail/Other Storage Tanks/Facilities/Rigs Pipelines Barges/Other Vessels Tankers Land-based transfer modes are not illustrated in Figure 3 , since given the scale of the chart the totals they represent are not visible.
During 1997, as in the past, spills from pipelines and storage tanks outnumber vessel spills, though the latter got more press coverage. In 1997, spills from pipelines represented more than twice the number of spills from tankers. Historical records show that nearly half of pipeline spills have been caused by structural problems, most commonly corrosion. Aging pipelines in many countries are suffering from corrosion problems which can lead to slow leaks or catastrophic bursting. Many pipelines that spilled in the last several years were installed at least 30 or 40 years ago, some as many as 60 or 70 years ago. Prevention efforts must focus on the structural soundness of these aging pipeline systems.
Although pipelines and other nonvessel sources consistently spill oil more frequently than vessels, nonvessel spills often involve lower volumes. In 1997, pipelines spilled 14.6 million gallons (49,660 tonnes) in 63 incidents, while the combined totals of 12 major spills from storage tanks and other facilities resulted in the release of nearly 9.1 million gallons (30,952 tonnes) of oil into the environment. Exploration and production activities resulted in only four significant spills, totalling 224,000 gallons (762 tonnes), according to preliminary figures.
The combined total of nonvessel spills came to nearly 24 million gallons (81,633 tonnes), about half of that spilled from all sources combined. With the addition of belated reports of more pipeline and facility spill data, this proportion will most likely increase.
The effects of spills from nonvessel sources, particularly pipelines, have more recently begun to attract more publicity, in some cases leading to legislative action. But data on pipeline spills is still relatively inaccessible from sources outside the US and Europe. In part, this is due to the fact that pipeline spills are more likely to go undetected. The nature of vessel transport makes it more difficult for oil spills from vessels to go unnoticed. Vessels require personnel, so in most cases no oil spill from a vessel is unattended. Insurance industry scrutiny and local laws and regulations often help to ensure that oil spills from vessels are reported and recorded within a relatively short time period.
But similar safeguards do not necessarily apply to oil distribution by pipeline. Buried underground or submerged, leaks from pipelines and storage tanks can remain unnoticed for years. Pipelines are also subject to fewer regulations and inspections than vessels, even in the US.
In developing nations and nations where the oil industry is nationalized, governments often have little incentive to publicize major spills, as it would add to the burden of agencies working with already limited means. In contrast to the international tanker trade, the more local nature of pipeline distribution means that the burden of cleanup costs and other spill-related damages is not usually shared by the beneficiaries along the route. Unlike funding mechanisms and conventions set up for the benefit of vessel owners and
